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SUMMARY

1.

3.

GOAL:

To remove the Gila and Yaqui topminnow from the Federal list of
Endangered and Threatened species by restoring them as secure,
stable, self-sustaining, and separate subspecies throughout a
significant portion of their historic range.

RECOVERY CRITERIA:

Criteria for the d.ownlisting  of the Gila topminnow are based on the
successful reintroduction of 20 new populations. Prior to 1987,
delisting criteria are based on securement of at least 50 percent of
the natural (or reclaimed) populations, plus the successful reintro-
duction of 50 new populations. If by 1987, attempts to secure protec-
tion for 50 percent of the natural populations have failed, then
delisting will be initiated solely on the basis of the successful1
reintroduction of 50 new populations.

Because of the limited U.S. habitat, no intermediate downlisting to
threatened is recommended for the Yaqui topminnow. Delisting should
be initiated when all San Bernardino National Wildlife Refuge aquatic
habitats have been restored, secured against exotic fishes, and
reestablished with topminnow populations.

3. ACTION NEEDED:

Major steps needed to meet the recovery criteria include: monitoring
and management of natural, reclaimed and reintroduced populations;
surveying for undiscovered populations; removal of Gambusia affinis
and other exotic fishes from topminnow habitats, and prevention of
their reintroduction; reintroduction of topminnow within their historic .
range; acquisition of management rights or protective agreements for
natural populations located on privately owned lands; and research
into topminnow/mosquitofish, and topminnowlmultiple-use-management
relationships.

.



PREFACZ

This Is the completed Gila and Yaqui Topminnow Recovery Plan. It has
been approved by the U.S. Fish and Wildlife Service. It does not necessarily
represent official positiona or approvals of cooperating agencies and It
does not necessarily represent the views of all Individuals who played
key roles in preparing this plan. This plan 1s subject to modification
as dictated by new findings and changes in species status and completion
of tasks described in the plan. Goals and objectives will be attained
and funds expended contingent upon appropriations, priorities and other
budgetary constraints.

Literature citations should read as follows:

U.S. Fish and Wildlife Service. 1983. Gila and Yaqui Topminnow Recovery
Plan. U.S. Fish and Wildlife Service, Albuquerque, New Mexico. 56 PP.

Additional copies may be obtained from:

Fish and Wildlife Reference Service
1776 E. Jefferson Street
4th Floor
Rockville, Maryland 20852
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GILA AND YAQUI TOPMINNOW RECOVERY  PLAN

PART1 - INTRODUCTION

Topminnows, of the genus Poecillopsis, occur as natives in the United
States as two subspecies, the Glla topminnow (Poeciliopsls occidentalis
occidentalis),. endemic to the Glla River system of Arizona, New Mexico,
and northern Sonora, Mexico; and the Yaqui topminnow (P. occidentalis
sonoriensis), a native of the Yaqui River system of southeastern Arizona
and northern Mexico. Both topminnows were typically found in Sonoran
Desert springs, streams, and marshes below about 4,500 feet. Both sub-
species were listed as endangered by the U.S. Department of Interior in
1967 by publication in the "Federal Register" (FR 32:4001) of the binomial
Poeciliopsls occidentalis. The State of Arizona lists both subspecies
and New Mexico lists 3. o. occidentalis, the only subspecies native to
that State. The reasons-for the endangered status of both subspecies
are similar, habitat loss, and invasion of remaining habitats by the
exotic mosqultofish  (Gambusla affinis) and other predators such as the
largemouth bass (Micropterus salmoides).

Since its listing, populations have continued to decline. This recovery
plan outlines basic information on both subspecies of topmlnnow and the
actions needed to halt their decline and to expand their numbers in both
the existing habitat and in other suitable sites within their historic
ranges. Implementation of this recovery plan will ensure the survival .
of the species and Its genetic diversity, and consequently result in its
downlisting or delisting.

Description and Taxonomy

The Gila and Yaqui topminnows are small live-bearers of the family
Poecilildae. Males seldom exceed 25 mm total length and females average
30 to 40 ma. They are tan to olive bodied and usually white on the
belly. The scales of the dorsum are darkly outlined and the fin rays
are outlined with melanophores, although lacking in dark spots. Breeding
males are blackened, with some gold on the pre-dorsal midline, orange
at the base of the gonopodium, and bright yellow pelvic, pectoral and
caudal fins (Minckley 1973).

The two subspecies can be distinguished by several morphological character-
istics. In P. o. occidentalis the snout is short, the mouth subsuperior
and the dark-lateral band of the female extends from the opercle to the
base of the caudal fin. In P. o. sonoriensis the snout is longer, the mouth
superior and the lateral ban'i OF the female rarely begins before the base
of the pelvic fins (Mlnckley 1973).



The species was originally described in 1853 (Baird and Girard) from a
specimen collected in 1851 from the Santa Cruz River near Tucson. It
was named Heterandria occidentalis, but was redescribed in 1941 by Hubbs
and Miller (1941) as P. occidentalis.
full species in 1859 TGirard).

The Yaqui form was described as a
Both forms were recognized as separate

subspecies by Minckley (1969b), who gave their distinguishing traits.

p. accidentalis is the only member of the family Poecilifdae that 1s
native to the Gila River drainage and to the upper Yaqui River drainage
in Arizona. Other members of the family, including mosquitofish (Gambusia
affinis), guppies (Poecilia reticulata), sailfin mollies (x. latiplnna),
Mexican mollies (P. mexicana), green swordtail (Xiphophorus helleri), and
variable platyfish (X. variatus) have been purposefully Introduced into
waters within these Trainages  as vector controls, or accidentally through
the tropical fish trade.

Historic Distribution and Abundance

The topminnow is native to, and was originally distributed abundantly
throughout, the Gila and Yaqul River systems in Arizona, New Mexico
(Figs. 1 and 2), and northern Mexico; in the Sonoran Desert Life Zone
(Lowe 1964).

Gila topminnow - The Gila topminnow was historically wldespread and
abundant in the Gila River drainage. Hubbs and Miller (1941) described
it as I... one of the co-nest fishes in the southern part of the'Colorado
River drainage basin, particularly in the Santa Cruz River system....”
The Glla topminnow was once found in the Glla River mainstream from
about 4,500 feet elevation downstream to the mouth of the river near
Yuma, Arizona, and possibly even into the lower Colorado River itself
(Minckley and Deacon 1968). It thrived in the Salt River as far upstream
as the present site of Roosevelt Dam (Miller 1961) and high into the
Verde River (Minckley 1973). There is one record of the Gila topminnow
in New Mexico (Roster 1957) from the San Francisco River at Frisco Hot
Springs. On the south side of the Glla drainage, Gila topminnow were
also found in the Santa Cruz and San Pedro river systems. There are few
records of Gila topminnow in the San Pedro system, but they were collected
there in 1943 (Minckley, et al. 1977), and in 1978 la an unnamed artesian
well outflow on the east side of the San Pedro River channel near Mammoth,
Arizona (McNatt 1979). Records of topmianow from the Santa Cruz system
are abundant and include the headwater area above Lochiel, Arizona (Minckley
et al. 1977); that part of the river that flows through Sonora, Mexico,
before returning to the United States (collections at Univ. of Michigan);
the short formerly perennial mainstream flow near San Xavier Mission
(Miller 1961); and various tributary streams and springs, most notably
Sonoita Creek (Minckley et al. 1977). It is also likely that the Gila
topminnow was once distributed throughout the San Sinron River drainage
to its source in San Simon Cienega on the Arizona-New Mexico border
(Minckley et al. 1977). The Gila River subspecies is still extant in a
few of the above localities.
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Figure 1. PRESENT AND HISTORIi= DISTRIBUTION OF GILA TOPMINNOW

Solid circles indicate existing populations. Open circles
indicate historic locations. Numbers refer to the listing
on Table 1.
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Figure 2. PRESENT AND HISTORIC DISTRIBUTION OF YAQUI TOPMINNOW IN U.S.A.

(Taken fran Meffe et al. 1983) Solid circles indicate
existing populations. Open circles indicate hietoric  locatione.
Numbers refer to the listing on Table 1.
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Yaqui topminnow - The Yaqui topminnow was originally abundant throughout
the Rio Yaqui drainage in southeastern Arizona and in Sonora and Chihuahua,
Mexico, (Hendrickson et al. 1980). In the United States the headwater
area of the Rio Yaqui held Yaqui topminnow in Whitewater and Black draws
and their associated springs and cienegas , presumably in abundant numbers.
This subspecies remains abundant in Mexico.

Present Known Distribution and Abundance

Both subspecies of topminnow in the United States now occupy only a
small remnant of their historic range, and population numbers of this once
multitudinous species are so small and their habitats so tenuous, that
there is a definite concern for the future survival of the species (Johnson
and Rinne 1982).

Gila topminnow - The Gila topminnow is now known to occur naturally in
only nine isolated localities (Fig. 1, Table 1) in the United States.
A 350 square mile area of the Santa Cruz drainage lies in Mexico and
essentially nothing is known of the status of the Gila topminnow in that
area, but groundwater pumping throughout northern Sonora is believed to
have eliminated any possible populations in that country. In addition,
one U.S. locality has recently been reclaimed and five other localities
restocked with topminnows. Information on these populations is summarzied
in Table 1.

All but one of the remaining natural locations of the Gila topminnow
are in the Santa Cruz River system: Redrock Canyon, Cottonwood Spring,
Monkey Spring, Sonoita Creek, Cienega Creek, Sheehy Spring, Sharp Spring,
and the upper Santa Cruz River. Two additional locations are immediately
tributary to the Gila River. One of these, Salt Creek, is a natural
population, and the other, Bylas Springs, is a reclaimed population,
having had a portion of it treated in March 1982 for elimination of
mosquitofish. It was later restocked with topminnow; however mosquito-
fish persist despite the treatment.

Five apparently successfully stocked populations of Gila topminnow are
located at Hidden Waters, tributary of the Salt River; the Boyce Thompson
Arboretum, near Superior, Arizona; Seven Springs, tributary to the Gila
River; Tule Creek, tributary to the Agua Fria River; and Cow Creek,
tributary to the Agua Fria River. -

Two natural and two stocked populations of Gila topminnow are known to
have been extirpated within the last 5 years due to introduction of
non-native fish and habitat loss. A population which was discovered in
July 1978 in an artesian well outflow on private lands near Mammoth,
Arizona, was extirpated by October 1978 due to springhead construction
(McNatt 1979). A second natural population at Cocio Wash in the Santa
Cruz River drainage was lost in 1982 because of green sunfish, and from
mine spills from a mining operation upstream. Stocked populations at
Tule Creek and at Seven Springs were lost to floo'ding in 1978. Both
habitats were restocked, in September 1981 and July 1980 respectively,
and appear to be doing well. Seven Springs and ad joining Cave Creek
were also stocked several times in the late 1960's, but all attempts
were terminated by loss of the population, presumably by flooding.

5



TABLE 1: STATUS OF EXISTING CILA AND YAQUI TOPMINNOW POPULATIONS IN THE UNITED STATES

Map Elev. Temp. Physical Other Fishes
I Site (ft.) Regime Description Ownership *-exotic) Comments

Natural Gila Populations

(1)

(2)

ZI
(3)

(4)

(5)

Monkey Spring

Cottonwood
Spring

Sheehy Spring

Sharp Spring

Santa Cruz
River

4 , 5 5 0

4 , 5 6 0

4 , 7 0 0

4 , 7 5 0

4 , 6 0 0

Constant,
27 + l°C

Constant,
2 6  - 31'C

Fluctuating,
7- 2 7 ° C

Fluctuating,
6- 2 5 ° C

I

Fluctuating,

Hard water spring; Rail-X Ranch
pool 130' by 3-10'
leading to cement
flume.

Hard water-spring; Rail-X Ranch
pool 100' by 1.5-10'.

Spring run 160', 2
pools, extensive
cienega (marshland)
habitat.

Spring run 2,000';
18 pools, extensive
cienega habitat.

Intermittent stream,
subject to flooding
and drying.

.

San Rafael
Cattle Co.

San Rafael
Cattle Co.

San Rafael
Cattle Co.

-w--w--

--------

Glla intermedia
*Gambusia affinis

*Gambusla affinis

c h r y s o g a s t e rAgosia
Gila intermedia
Pantosteus clarki
*Gambusia afffnis
*Lepomis cyanellus

Stable isolated
population.

Stable isolated
population, but
with potential
access to mos-
quitofish from
Sonoita Creek.

Steadily de-
clining since
Gambusia in-
vasion. 1977-
1979. -Near
extinction.

Both pure top-
minnow and mix-
ed populations;
stable for
past 3 years.

Populations of
both topminnow
and moaquito-
fish are patchy
and fluctuate
both spatially'
and temporally.



Page 2 - TABLE 1 , . . '. 1 . *

Map
# Site

Elev. Temp.
(ft-1 Regime

Physical
Description Ownership

Other Fishes
(*-exotic Comments

Natural Gila Populations

(6) Redrock Canyon 4,600- Fluctuating Intermittent U.S. Forest
4,250 atream, subject Service -

to flash flooding Coronado NF

(7) Cienega Creek 4,300- Fluctuating Permanent stream Exxon Oil Co. l

3 , 9 5 0 7.5 mi. long; pools,
riffles, springs.

(8) Sonoita Creek 3,600 Fluctuating Permanent stream Private owner

(9) Salt Creek 2,500 Fluctuating Single spring' *San Carlos
head and run; Indian
low pH at head. Reservation

c h r y s o g a s t e rAgosia

Gila intermedia
c h r y s o g a s t e rAgosia

*Gambusia affinis
Agosia chrysogaster
Pantosteus clarki
Rhinichthys osculus
*Carassius auratus
*Salmo spp..___ - . .

Rediscovery of
topminnow in
6782 following
no reports of
topminnow here
since 1977, but

*Micropterus salmoldes population
*Lepomis cyanellus abundance
*Lepomis q acrochirus and habitat
*Cyprinus carpio are very
*Ictalurus punctatus unstable.
*Ictalurus Price1
Wtcalurus melas
*Ictalurus natalis

Small topminnow
populations In
highly flue-
uating habitat.

Large, locally
abundant popu-
lation.

*Gambusia affinis Recently invad-
*Notropis  lutrensis ed by Gambusia

and Notropis
(winter 1978-
1979?); topmin-
nOW persist in
low numbers in
head-spring.



Page 3 - TABLE 1

Map Elev. Temp.
I Site (ft.1 Regime

Renovated/Restocked Gila Populations

Physical
Description Ownership

Other Fishes
*-exotic) Comments

(10) Bylas Springs 2,500 Fluctuating Two apting runs San Carlos *Gambusia affinis One spring re-
fed by multiple Indian cently invaded
spring heads. Reservation by Gambusia

(Winter 1978-
1979?); topmin
persist in low-
moderate number
Renovated 3182
but failed to
remove Gambusia

? (11) Boyce Thompson 2,500 Fluctuating Artifical pond, State of
Arboretum 15' dam across Arizona

Queen Creek.

(12) Hidden Waters 1,600 Fluctuating Spring fed.
stream flow.

. Other spring
and streams
remains pure.

Cyprinodon First stocked
q acularius early 1970's.
*Gambusia affinls Renovated late

1970's to ellm-
inate black
bullheads.

U.S. Forest Agosia
Service -
Tonto NF

chrysogaster

Gambusia
discovered in
pond 7/21/83.

First stocked
1976. Most
succesaf ul
introduction
to date.
Abundant and
stable.
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Map
# Site

Elev. Temp.
(ft.) Regime

Physical
Description Ownership

Other Fishes
*-exotic) Comments

Renovated/Restocked Gila Populations

(13) Tule Creek 2,600 Fluctuating Spring fed Bureau of ----e-- First stocked
stream flow. Land Management in 1968, but

and prlvately- topminnows were
owned lands eliminated by

flooding in
1978. Re-
stocked 10/81.
Abundant and
stable.

(14) Seven Springs 4,000 Fluctuating Spring fed
stream flow.

(15) Cow Creek 2,155 Fluctuating Permanent
stream

,Fores t Service Agosia
(Tonto N.F.) chrysogas ter

First stocked
here and ad-
joining Cave
Creek late
1960s. Several
attempts lost
to flooding.
Restocked
stream in
1975, but elim-
inated by
flooding 1978.
Restocked
spring 2180.
Abundant and
stable.

Prlvately-
owned

Agosia
chrysogas ter

Stocked in
9/81.Abundant
h stable.
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Hap
# Site

Elev.
(ft.1

Temp.
Regime

Physical
Description

.
Ownerahip

Other Fishes
(*=exotic) Commenta

Rio Yaaui Ponulations

(16)
and

(17)

(18)

\ (19).

(20)

(‘21)

San Bernardino
Artesian Wells

San Bernardino
Creek

Mesa (or Tule)
Spring, San
Bernardino NWR

3,750

House Pond
San Bernardino
NWR

3,750

Leslie Creek 4,625

3,750

3,750

Thermal,
22-29Oc

Fluctuating

Fluctuating

Fluctuating

Fluctuating

Artesian bore
springs; shallow,
regulated flow.

Intermittent
streamjarroyo

.
Natural spring
outflow; heavily
vegetated.

U.S. Fish Gila purpurea
and Wildlife -
Service

U.S. Fish Agosia chrysogaater
and Wildlife *Gambusia affinis
Service

U.S. Fish
and Wildlife
Service

---e-w

2.5 acre artificial Johnson
pond. Historical

Society

Gila purpurea
-*CaPlbusia afffnls

Permanent stream. Lamberson- Agosia chrysogaster
Riggs Ranch Campostoma ornatum

Gila purpurea

Small. stable
populations but
habitat in dan-
ger of success-
ion by encroach
lng vegetation.

Gambusia first
recorded here
in a/80. N u m -
bers steadily
increased since
then.

Very small but
stable topmin-
now population.

Topminnow near-
ly extirpated
by mosquitofish
in 1980.

Apparently sta-
ble topminnow
population in
an approx. 650'
stretch. Intro
duced from
Asttn Spring in .
early 1970's.

1 through 7 and 15 through 19 - taken from Meffe et al. 1983.
8- taken from Minckley et al. 1977.

9 and 10 - taken from Meffe et al. 1983. with comments revised from
J. E. Johnson, pers. comm. 1982.

11 and 12 - taken from J. E. Johnson, comm. 1982.pers.
13 and 14 - taken from J. E. Brooks, pers. comm. 1983.

15 - taken from B. Kepner, pers. c~mm- 1983.



Yaqui topminnow - There are eight known locations where the Yaqui topminnow
presently occurs in the United States (Figure 2 and Table 1). These are
all within the native Yaqui River system headwater area, and all but one
are now restricted to artesian springs and wells, ponds, and spring runs
on the San Bernardino National Wildlife Refuge. The seven San Bernardino
locations are House Pond, North Pond and Spring, Pipe Spring, Mesa (or
Tule Spring), Cottonwood Spring, Border Spring, and San Bernardino Creek.
The eighth population, at Leslie Creek,.was introduced in the early
1970's from Astin Spring on the San Bernardino National Wildlife Refuge.
The Astin Spring population was extirpated in 1969 when the spring was
"trampled dry" by cattle (Minckley 1973). Current status of these populations
is shown in Table 1. While the United States population of Yaqui topminnow
is endangered, the subspecies is widespread and abundant throughout most
of its range in Mexico (Hendrickson et al. 1980).

Reasons for Decline and Future Threats

Along with much of the native southwestern fish fauna, the topminnow has
been declining since the late 1800's. The loss of aquatic habitats in
the southwest due to man's activities has been well documented (Miller
1961, Minckley and Deacon 1968, Naiman and Soltz 1981). The Gila River
system has been severely affected by civilization and contains only a
small fraction of its pre-1860 aquatic habitat (Miller 1961). This system,
prior to 1860, provided extensive habitat for the Gila topminnow. The
major rivers were essentially perennial streams with stable channels and
extensive lagoons, marshes and backwaters, and on the small tributaries
there existed many springs and cienegas. These marshes, backwaters,
springs and cienegas formed the major habitat of the Gila topminnow. The
changing of the rivers and streams into intermittent, deeply cut, broad
sandy washes, subject to severe flooding; and the loss of the backwaters,
springs, marshes and cienegas due to lowering water tables, channel
downcutting, damming, etc.; reduced the amount of habitat available to
the topminnow and generally confined it to the remaining smaller streams,
springs, and headwater areas. However, the topminnow persisted, and in
the 1930's was still abundant throughout the drainage (Hubbs and Miller
1941).

In the late 1800's exotic fish species began to be introduced. Most of
these non-natives preferred the faster, deeper mainstream waters and the
newly developing reservoirs and had little effect on the topminnow in

_ their shallow backwaters and springs where cover was abundant. But in
1926 the mosquitofish, Gambusia affinis, was introduced into Arizona
waters (Minckley 1973) and has since spread rapidly throughout the Southwest.
Because the mosquitofish is able to utilize the same habitat as the
topminnow, it came into direct contact with the topminnow; and its agressive,
predatory nature led to sharp declines in the topminnow populations.

Gila topminnow - The mechanism by which g. affinis causes the decline and
extinction of 1. occidentalis appears to be predation, including direct
predation on the juvenile topminnow and harrassment of the adult topminnow.
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Adult topminnow receive extensive fin damage which often results in
infection and death (Meffe et al. 1983). Because both species are
livebearers, there is no competition for spawning sites. The food
habits of the two species are different with topminnow mainly browsing
on detritus and vegetation, and the mosquitofish feeding mainly on
invertebrates and small fish (Schoenherr 1981).

The role of the mosquitofish in the decline of the topminnow has been
well documented. In many cases the effect has been very rapid, such as
in Arivaca Creek, Arizona, where Gila topminnow were introduced in 1936.
They flourished and were abundant there by 1957, but were extirpated in
less than 2 years due to the introduction of mosquitofish into the creek
sometime after 1957 (Miller 1961). The extirpation of Gila topminnow
occurred almost as rapidly in artesian springs and canals near Safford,
Arizona, where topminnow were abundant in 1962, mosquitofish were introduced
in 1963, and topminnow were gone by 1966 (Minckley and Deacon 1968).
Minckley et al. (1977) report that between 1950 and May 1977 mosquitofish
completely replaced Gila topminnow at 15 localities. Of the fifteen
presently known Gfla topminnow habitats , seven also contain mosquitofish,
one of these despite recent treatment to eliminate mosquitofish (Table 1).
Only two Yaqui topminnow habitats are presently inhabited by mosquitofish
(House Pond and San Bernardino Creek); in both of these the topminnow
populations are declining.

In some instances topminnow and mosquitofish have been able to coexist
over a long period of time. The mechanism by which the balance between
the two species is maintained in these particular instances is poorly
understood, but appears related to periodic flooding, habitat complexity,
and the presence of springhead refuges. Currently co-occurrence of Gila
topminnow and mosquitofish is found in the upper Santa Cruz River, in
Sharp Spring, tributary to the upper Santa Cruz (Meffe et al. 1981), and
in Sonoita Creek (J.E. Johnson pers. comm.).  Minckley et al. (1977)
also reported co-occurrence at Sheehy Spring, but the topminnow population
there is presently in danger of extirpation due to mosquitofish (Meffe
et al. 1983). There are records of long term coexistence of topminnow
and mosquitofish in the Gila River at Dome, Arizona, and in the Salt
River at Tempe, Arizona (both sites are now dry), and in Tonto Creek
upstream from Roosevelt Dam where both species existed for at least 10
years from 1941 to 1951 (Minckley et al. 1977). At Cottonwood Spring
mosquitofish have failed to invade the spring, even though there was
access from Sonoita Creek for at least 2 years, due to unique springhead
chemistry (Minckley 1969a).

When the habitat is sufficiently large and complex, the two species can
apparently maintain some segregation and coexistence can occur. 'Minckley
et al. (1977) noted that in Sonoita Creek and the upper Santa Cruz River,
coexisting topminnow and mosquitofish tended to segregate, with mosquitofish
in quieter water and topminnow occupying moderate currents associated
with shore, logs, or debris. They also surmised that topminnow may have
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a selective advantage over mosquitofish in the springheads, since 5.
affinis rarely occupies springheads in either its introduced or native
ranges. However, since 1977 mosquitofish have gained footholds in topminnow
occupied springheads at Sheehy and Bylas Springs. It is also possible
that isolated populations of topminnow continually disperse new iadividuals
into the habitats which both species occupy, presenting the appearance
of coexistence. Periodic flooding also appears to be a factor in coexistence
of the two species, since the topminnow is adapted to such flooding and
the mosquitofish is not (Meffe, pers. comm. 1982).

Yaqui topminnow - While habitat loss and predation by introduced mosquito-
fish are joint factors in the decline of the Gila subspecies, habitat
loss has been the only factor implicated in the decline of the Yaqui
subspecies in the United States until recently. Until 1979, mosquitofish
were not reported in the Rio Yaqui system (Hendrickson et al. 1980).
The Yaqui topminnow's decline has been due to water source maaipulation
such as that at.Astin  Spring which dried up due to cattle use (Minckley
1973), and to groundwater pumping that has altered spring and stream
flows. However, the recent introduction of mosquitofish into two of
the remaining U.S. Yaqui topminnow habitats (House Pond, San Bernardino
Creek) is currently threatening those populations and potentially all of
the San Bernardino National Wildlife Refuge populations. . 3.

The threat to the remaining Gila and Yaqui topminnow populations from
mosquitofish and habitat destruction continues. The spread of 5. affinis
has continued virtually unchecked since its introduction in 1926, and
this species has proven resistant to attempts to remove it from springs
or streams. In addition to migratory dispersal throughout stream systems,
mosquitofish continue to be introduced by State and county health departments
and other agencies as a mosquito control agent, and by private citizens
for bait or other purposes. Often the source of an appearance of mosquito-
fish in a stream or spring cannot be determined; they.just suddenly are
there and the topminnow begins an inexorable decline. Unless action is
taken, the invasion of mosquitofish will continue and none of the remaining
topminnow habitats are safe, as illustrated by the recent invasions of
Sheehy Spring, Bylas Springs, Salt Creek, Boyce Thompson Arboretum, San
Bernardino Creek and House Pond. This threat cannot ever be entirely
eliminated; the primary defense is to expand the number of Gambusia-free
locations of topminnow in order. to buffer the effects of the temporary
loss of one or more populations.

Habitat destruction as a continuing threat to the topminnow, while perhaps
less inevitable, is no less of a danger. The ownership of the lands on
which the remaining topminnow habitats are located has a large bearing
on the extent of that threat. Private ‘land, while often restricting
public access and its resulting problems, is entirely under the control
of the landowner and the status of the topminnow is subject to his attitudes,
economic needs and uses of the land and water, with no recourse by the
public or its agencies. Privately owned habitats are also subject to
abrupt changes in ownership and subsequent changes in impact on, and status

9



of the topminnow. Public lands offer a certain amount of inherent legal
protection to topminnow habitats through the agency’s enabling legislation,
the Endangered Species Act, and various other pieces of State and Federal
legislation. However, on multiple-use public lands, conflicting resource
uses such as grazing, mining, irrigation, timber, recreation, roads and
public access often create major threats to the existence of topminnow
populations and their habitats, and conflicting opinions by resource
managers on the effects of such uses on aquatic habitats sometimes hinders
protection of such species as the topminnow. In addition, public access
makes illegal stockings of mosquitofish relatively easy compared to
private lands. Indian reservation lands are essentially privately owned
lands, although any actions taken by the Bureau of Indian Affairs are
covered by the provisions of the Endangered Species Act.

Of the tea existing natural or reclaimed habitats of the Gila topminnow,
two are located on the San Carlos Indian Reservation (Salt Creek and
Bylas Springs), one is on federally owned land (Redrock Canyon-Coronado
National Forest), and the remaining seven are on privately owned land.
Of the four restocked Gila topminnow habitats, one is on State land
(Boyce Thompson), two are on Federal lands (Seven Springs and Hidden
Waters - Toato National Forest), and one is partially on Federal and

partially on private lands (Tule Creek). Of the eight existing locations
of the Yaqui topminnow, one is located on private land (Leslie Creek),
and the other seven are on land owned by the U.S. Fish and Wildlife Service
(San Bernardino National Wildlife Refuge).

Ecology and Life History

Topminnow ecology has been studied primarily la the Gila subspecies;'
however, ecology of the Yaqui subspecies is believed to be quite similar
(Minckley 1973). Habitat requirements for 5. occidentalis are fairly
broad; it prefers shallow, warm, fairly quiet waters, but can adjust to
a rather wide range, living in quiet to moderate currents, depths up to
1.0 m (Meffe pers. comm. 1982) and temperatures from constant 26-28'C
springs (Schoenherr 1977) to streams fluctuating from 6-37'C (Meffe et
al. 1983). Topminnow live in a wide variety of water types; springs,
cienegas, marshes , permanent streams, intermittent streams, and formerly
along the edges of large rivers. Preferred habitat contains dense mats
of algae and debris, usually along stream margins or below riffles, with
sandy substrates sometimes covered with organic muds and debris (Minckley
1973). It has been reported by Meffe et al. (1983) that topminnow can
tolerate almost total loss of water by burrowing into the mud for 1 - 2
days.

Topminnows can also live in a.fairly wide range of water chemistries,
with recorded pH's in existing habitats from 6.6 to 8.9, dissolved oxygen
readings from 2.2 to 11 mg/l (Meffe et al. 1983), and salinities from
tap water to sea water (Schoenherr 1974).

Topminnow food habits are also rather generalized and include bottom debris,
vegetative materials, amphipod crustaceans and insect larvae, including
mosquito larvae (Minckley 1973).
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Topminnow life span is approximately 1 year, but appears to be linked
to sexual maturation which in turn is dependent upon the time of year in
which they were born. Schoenherr (1977) and Constant2 (1974) both found
that in constant temperature springs, breeding took place year-round and
that individuals born in January or February bred by July and often died
by September, whereas those born in summer or fall gave birth the following

spring and lived approximately 1 year. Constant2 (1979) also found
that those living in fluctuating environments such as Cocio Wash did not
mature for 12 months and that breeding took place only from April to
August.

The onset of breeding and the brood size are affected by water temperature,
photoperiod, food availability, and predation (Schoenherr 1977). The
brood size varies from 1 to 20 in the Gila topminnow (Meffe, pers. comm.
1982) and from 6 to 49 in the Yaqui topminnow (Minckley 1973). Two
broods are carried simultaneously, one much further developed than the
other, and the gestation period is 24 to 28 days for the Gila topminnow
and 12 to 15 days for the Yaqui topminnow (Mincklep 1973).

Conservation Attempts

The major effort in preservation of the Gila and Yaqui topminnow to date
has been the largely unsuccessful reintroduction into seemingly suitable
sites wlthin its historic range. Minckley (1969c) describes nine unsuccessful
transplants of the Gila topminnow between 1964 and 1968, all of which
were eliminated by mosquitofish, flooding and pesticides. Other transplants L
that have been tried have been unsuccessful or have not been followed up.

- 'Topminnow were distributed by the Arizona Department of Game and Fish for
several years as mosquito control agents, but of seven sites checked in
1977 only one still retained topminnow (Johnson, pets. comm. 1982). Gila
topminnow were introduced into Arivaca Creek, Arizona, as early as 1936
when they were apparently mistakenly planted by the Arizona State Health
Department as mosquitofish (Miller 1961), but were later extirpated when
mosquitofish actually were introduced. An introduced population survived
in Tule Creek for 10 years before it was eliminated in 1978 by flooding
(Collins et. al. 1981). It was restocked in September 1981 and is
apparently successful. Several unsuccessful attempts have been made to
stock Seven Springs and adjoining Cave Creek. The last stocking there.
was in 1980 and is still surviving. Other currently successful transplants
include the Gila topminnow in Hidden Waters, Cow Creek, and the Boyce
Thompson Arboretum, and the Yaqui topminnow in Leslie Creek.

Both Gila and Yaqui topminnow have also been successfully reared at
the U.S. Fish and Wildlife Service Dexter National Fish Hatchery at
Dexter, New Mexico. Hatchery reared topminnow are expected to provide a
stock of fish for reintroduction into native habitats, although the
cannibalism of juveniles noted by Meffe (1981) In the Dexter population
may slightly reduce recruitment in the wild.
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There are currently sufficient stocks of topminnow at the hatchery to
support a multi-agency cooperative program of reintroduction of Gila
topminnow into suitable habitats on Forest Service lands within its
historic range. This program was initiated in September 1981 by signing
of a memorandum of understanding between the U.S. Fish and Wildlife
Service, the U.S. Forest Service, and the Arizona State Game and Fish
Commission. The memorandum of understanding covers an agreement between
the three agencies t6 stock Gila topminnow in over 50 ponds, springs and
streams within the historic range, on the Tonto, Coronado, Coconino, and
Prescott National Forests. Sites will be selected by the Forest Service
and stocking and monitoring dope by the Arizona Game and Fish in coopera-
tion with each other and the Fish and Wildlife Service. The memorandum
provides for initiatioa of downlisting procedures when 20 populations
have been successfully re-established for at least 3 years, and initia-
tioa of delisting when 50 populations have been successfully reestablished
for at least 3 years or 30 populations for 5 years. Success of the
introduced populations will be determined by a program of periodic moni-
toring of both fish and habitats; monitoring will be continued even
after delisting to insure that the species remains abundant and widespread. \
in both natural and stocked habitats. These reintroductions will estab-
lish experimental populations'under the specification that their placement
will not limit or alter existing water uses at the sites. Consultation
under Sectioa  7 of the Endangered Species Act will be ,doae oa the cooper-
ative management plaa currently being prepared for the program. Neither
the memorandum of understanding aor the management plan have any affect
oa management of existing natural populations of Gfla topminnow. This

reintroduction program began actual transplantations in June 1982 with
65 sites receiving fish; the success of any of these new populations is
yet unknown.

Another important conservation effort was the acquisition of the San
Bernardino National Wildlife Refuge with its six existing Yaqui topminnow
populations, by the U.S. Fish and Wildlife Senrice. The ranch was purchased
in 1979 by The Nature Conservancy for the Fish and Wildlife Service when
the private owner offered it for sale. It was feared that continued
private ownership might jeopardize the future of the Yaqui topminnow In
the United States. The Fish and Wildlife Sentice acquisitioa of the
ranch from The Nature Conservancy was accomplished in April 1982. The -.I.
ranch house and a small parcel of land, including House Pond, were sold
to the Johnson Historical Society; however, the Fish and Wildlife Service
has retained access to and control over all water and aquatic habitat oa
the entire ranch.

Removal of mosquitofish has recently been attempted in three topminnow
locations. The San Bernardino House Pond was partially drained and.
treated with a piscicide in February 1980; however, mosquitofish reappeared
in the pond following the treatment. Native Yaqui chubs (Gila purpurea)
and Yaqui topminnows were stocked in Rouse Pond in September 1980 in an
attempt to control the mosquitofish biologically. That experiment is
still ongoing, with all three species surviving. Bylas Spring was chemically
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treated for mosquitofish eradiction in March 1982, but the effort failed
to eliminate the exotic species. Black bullheads were successfully
removed from the Boyce Thompson Arboretum topminnow habitat in 1979.

There is no existing recovery team for the Gila and Yaqui topmianow.
Recovery efforts are progressing under the cooperation of the U.S. Fish
and Wildlife Service, the land managemeat agencies, and the State Game
and Fish agencies.
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PART II - REGOVERYACZION  PUN

The primary objective of this recovery plan is to ensure the survival of
the Gila and Yaqui topminnow in the wild , as self-sustaining and separate
subspecies by:

1. Maintaining, protecting and enhancing existing natural topmianow
populations.

2. Reintroducing topminnow into suitable sites throughout the historic
range in order to establish self-sustaining populations.

As this objective is met, downlisting and delisting will be initiated
under the following criteria:

Gila Topminnow;

1. Downlist when

a. Twenty populations have been successfully reestablished in
the wild, within historic range, and have survived for at
least 3 years.

2. Before 1987 - Delist when

a. At least 50 percent of the existing natural, reclaimed, or
newly discovered natural populations have been secured through
removal of and, protection against invasion of mosquitofish
and other predatory species, and through protection of the
habitat by management plans, cooperative agreements, land
acquisition, or other means.

b. Fifty populations have been successfully reestablished in
the wild, within historic range , and have survived for at
least 3 years, or thirty populations have been successfully
reestablished and have survived for at least 5 years.

After 1987 - Delist when

a. Fifty populations have been successfully reestablished in
the wild, within historic range , and have survived for at
least 3 years, or thirty populations have been successfully
reestablished and have survived for at least 5 years.
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Yaqui Topminnow;

1. Delist when

a. There is complete Federal control of the San Bernardino Ranch
aquatic habitat.

b. Mosquitofish and other exotic predators have been eliminated
from all seven existing San Bernardino Ranch habitats, protection
against future exotic fish invasion has been established,
and topminnow populations in these habitats are stable and
secure.

c. Stable populations 'of topminnow have been successfully re-
established in all suitable existing aad reclaimed San Bernardino
Ranch habitats and have survived for at least 5 years.

STEP-DOWN OUTLINE

1.0 Maintain, protect and enhance existing natural populations of Gila
and Yaqui topminnow.

1.1 Monitor existing populations and their habitats.

1.11 Recommend timing, frequency, and duratioa of monitoring.
1.12 Establish minimum data to be collected oa populations and

habitats.
1.13 Collect data.
1.14 Provide for data distribution.

1.2 Manage existing habitats oa publicly owned lands.

1.21 Develop and implement habitat management plans for all
existing topminnow habitats.

1.211 Regulate land and water uses for the benefit of the
topminaow.

1.212 Enhance and improve existing habitats.
1.213 Prevent introduction or invasion of non-native fishes

into existing topminnow habitats.

1.2131 Build and maintain barriers against invasion
by non-native fishes.-

1.2132 Prohibit the introduction of Gambusia affinis
and other non-native fishes into topminnow
habitats.
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1.2133 Petition the Arizona Game and Fish Department
to remove Gambusia affinis as a legal baitfish
in the State of Arizona.

1.214 Remove Gambusia affinis and/or other undesirable non-
native fishes from topminnow habitats when detrimental.

1.22 Review and comment oa all proposed projects which might affect
topminaow or their habitat oa publicly owned lands.

1.3 Manage existing habitats oa privately owned lands, cooperatively
vlth landowners.

1.31 Obtain management rights through cooperative management
agreemeats, conservation easements, incentive programs,
fee simple purchases, etc.

1.32 Develop and implement habitat management plans for all
existing topminnow habitats (see 1.21).

2.0 Continue surveying waters in the Gil\ River drainage and the United
States portion of the Yaqui River drainage for undiscovered populations
of topminnow.

2.1 Identify areas of high potential.

2.2 Recommend means of surveying.

2.3 Protect any populations found.

3.0 Maintain stocks of both Gila and Yaqui topminnow at Dexter National
Fish Hatchery and Gila topminnows alone at Boyce Thompson Arboretum.

4.0 Reintroduce Gila and Yaqui topminnow into suitable sites within the
United States portion of their historic ranges.

4.1 Enter into a cooperative agreement with public agencies for
the reintroduction of topminnow onto public lands.

4.11 Develop evaluation criteria for site selection.
4.12 Survey, evaluate, and select potential sites.
4.13 Prepare selected sites, if necessary.
4.14 Transplant topmianow into the selected sites.
4.15 Monitor the transplanted populations and their habitat

(See 1.1).

4.151 Recommend timing, frequency, and duration of monitoring.
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4.16 Prepare habitat management guidelines for topminnow
reintroduction sites.

4.17 Develop and refine a Topminnow Habitat Profile.
4.18 Manage the habitat of reintroduced populations (see 1.2)

4.2 Work with private landowners to obtain rights to reintroduce
and manage topmiaaow oa private lands.

5.0 Initiate and support further studies of the Gila aad Yaqui topminnow.

5.1 Study the mechanisms of topmianow-mosquitofish coexistence.

5.2 Study the effects of cannibalism of juveniles noted in hatchery
and laboratory stocks of topminnow.

5.3 Study the relationships between topmianow populations and
multiple use management, particularly livestock grazing.

6.0 Enforce all State and Federal laws protecting
their habitat.

topminnow populations and

7.0 Develop public support through an information and education program.

7.1 Develop an interpretive program at the San Bernardino National
Wildlife Refuge.

7.2 Develop a program of contact with and educatloa of private land-
owaers.

7.3 Encourage the use of topminnow as mosquito control agents within
historic range.

7.4 Prepare an information pamphlet.

7.5 Develop a slide talk.

7.6 Provide information to the news media.

7.7 Display populations of topminnow at locations within their
historic range.
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NARRATIVE

The objective of this recovery plan is to restore the Gila and Yaqui
topminnow as secure and stable members of the native fish fauna of the
Gila and Yaqui River systems. The actions just outlined should accomplish
this goal, through fulfillment of the criteria established for downlisting
and delistiag of the topmianow. However, delisting of the species should
not be viewed as the end of the effort toward the recovery of the topminnow.
After dellsting is accomplished, monitoring of the populations should
continue to ensure that the species does not once again decline, and
opportunities to further enhance and expand the topminnow should be
sought and exploited.

1.0 Maintain, protect and enhance existing natural populations and
habitats of the Gila and Yaqul topminnow.

.It is important to the preservation of the topminnow to protect the
remaining natural or reclaimed populations, thereby preserving the
basic wild geaomes. Only these seventeen existing topminnow habitats
(10 Gila topminnow, 7 Yaqui topminnow) are definitely known to
possess all the necessary requirements for topminnow survival.
Therefore, strong attempts must be made to protect the existing
natural localities. To do this requires. a continuing program of
monitoring and management.

1.1 Monitor existing populations and their habitats.

A monitoring program is necessary to document conditions and
treads of existing populations and their habitats. It is
important that monitoring personnel be capable of distinguishing
topminnow from mosquitofish. An effort should be made to
provide for continuity and standardization in the monitoring
procedures, time of year, minimum data collected, personnel
qualificatioas, record storage, and agency responsibilities.

1.11 Recommend timing, frequency, and duration of monitoring.

It is recommended that all existing populations be
monitored at least once each year in mid- CO late summer,
when population numbers are usually at their highest.
Monitoring should continue yearly until delisting, after
which the frequency may be decreased, although periodic
monitoring should continue.

1.12 Establish minimum data to be collected on populations
and habitats.

The primary purpose of monitoring should be to determine
the relative abundance of topminnow from year to year, to
obtain an absolute determination of the fish species.
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1.13

1.14

.

present, particularly the presence or absence of Gambusia
affinis, and to document the existing habitat conditions
and the uses of the land and water. Fish monitoring
will necessitate actual physical sampling of the fish
and it is recommended that either a photographic record
be made of the fish sampled or that a representative
sample of fish be collected and preserved. Habitat
monitoring will establish baseline data and document
treads in habitat change.

Collect data.

The Arizona Department of Game and Fish should be the lead
agency in the monitoring of existing topminnow populations.

Provide for data distribution.

It is recommended that an annual compilation and analysis
of the monitoring data be sent to all concerned agencies
and individuals as sooa as it is available.

1.2 Manage existing habitats on publicly owned lands. . .

Management of topminaow habitat on publicly owned lands should be done
through existing agency management procedures and should accomplish all
of the following objectives.

1.21 Develop and implement habitat management plans for all existing ,I
topminnow habitats.

Habitat management plans should be prepared for all topminnow
habitats, to coordinate the various agency efforts and to
establish goals and objectives for future work. Once prepared,
these plans should be implemented.

1.211 Regulate land and water uses for the benefit of the topminnow.

Any detrimental human activities and uses of land and water
in existing topminnow habitats should be identified and
methods formulated to alleviate the impact. The effects of
such activities as grazing, mining, public access, bait
fishing, etc., should be carefully analyzed and regulated
to minimize the negative effects.

1.212 Enhance and improve existing habitats.

Any potential within existing habitats for sustaining
larger, healthier topminnow populations should be
analyzed, and improvement or enhancement measures
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should be taken. Examples of potential improvements
which have already been identified are: continuation
of the program at Redrock Canyon to construct deflector
dikes and ponds to create a more desirable pool-riffle
structure (USFS); halting and repair of erosion in San
Bernardino Creek, including a small inatream structure
at the southern border for erosion and mosquitofish
migratioa control; and restoration of cieaega habitats
on the San Bernardino National Wildlife Refuge (FWS).
Proposals for habitat improvements should be carefully
examined for feasibility and effectiveness before
implemeatation, and followup should be conducted to
ensure their continuing effectiveness and repair.

1.21.3 Prevent introduction or invasion of non-native fishes into
topminnow habitats.

1.2131 Build and maintain barriers against invasion by non-
native fishes.

All topminnow habitats should be studied for the
feasibility of barrier construction to prevent
the incursion of Gambusia and other non-nati+.
fish species. Sites which have not been contam-
inated with mosqultoflsh and contain only
topminnow should receive the highest priority.
Once in place, barriers should,be  periodically
inspected and maintained.

1.2132 Prohibit the introduction of Gambusia affinis and
other non-native fishes into topminnow habitats.

It is essential that introductions of Gambusia
into topminnow habitats and connecting waters
be prevented. All agencies should be made
aware of the importance of this prohibition
and should work toward the establishment of
stronger regulations and enforcement. A program
should be established to make the public and

-landowners aware of these restriction and the
need for them.

1.2133 Petition the Arizona Game and Fish Department to
remove Gambusia affinis as a legal baitfish in
the State of Arizona.

Introduction of exotic fish species often occurs
through the use of those species as baitfish.
Gambusia affinis is presently a legal baitflsh
in Arizona. Removal of Gambusia affinis from the
legal state baitfish category may help alleviate
indiscriminate transplanting of mosquitofish.
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1.214 Remove Gambusia affinis and/or other undesirable non-
native fishes from topminnow habitats when detrimental.

In the past, G. affinis 'has been thought to be incompatible
with P. occid;ntalis  to the point of total exclusion. While
this Gay, in fact, be true, recent data indicate that under
certain conditioas both species may co-exist for prolonged
periods (Minckley et al. 1977; Meffe et al. 1981). Therefore,
at this time, an automatic renovation of topminnow/mosquitofish
populations in all cases is not recommended. The impact of

.the exotic oa the native species should be assessed on a
case by case basis and the habitat renovated only if Gambusia
seems to jeopardize the continued existence of the topminnow
population.

At present, mosquitofish are found in conjunction with
topminnows in Sheehy Spring, Sharp Spring, Boyce Thompson
Arborteum, the upper Santa Cruz River, Bylas Springs, Salt
Creek, Sonoita Creek, San Bernardino Creek, and House Pond.
In order to prevent further deterioration and initiate recovery
of topminnow populations, it is recommended that attempts be
made to remove G. affinis from all of the above sites except
Sharp Spring, &e Santa Cruz River and Sonoita Creek. The
Santa C&z River, Soaoita Creek, and Sharp Spring are not
recommended for renovation at this time, because of the
prolonged coexistence of topminnow and mosquitofish, the
complexity of their systems, and the presence of other native
fish species.

It is also recommended that mosquitofish be removed from
all stock ponds and other waters within the Redrock
Canyon drainage to prevent their possible spread into
the creek.

1.22 Review and comment upon all proposed projects which might affect
topminnow or their habitat on publicly owned lands.

In order to effectively manage topminnow habitat, it will be
necessary to be aware of any proposed projects which might
affect topminnow or their habitat. Such projects and activities
on publicly owned lands, or that are funded, authorized or
conducted by a Federal agency on privately owned lands, should
be reviewed by State, Federal, and interested biologists, and
be in compliance with State and Federal laws and regulations,
as well as being subjected to consultation with the Fish and
Wildlife Service as required by Section 7 of the Endangered
Species Act.
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1.3 Manage existing habitat on privately owned lands cooperatively with the
landowners.

1.31 Obtain management rights through cooperative management agreements,
conservation easements, incentive programs, fee simple purchase, etc.

To provide for the maintenance of topminnow populations on
privately owned lands, it will be necessary to obtain the
cooperatloa and good will of the private landowner. Once a
working relationship is established, cooperative management
agreements should be negotiated to acquire protection for the
topminaow and its habitat through memoranda of understanding,
cooperative agreements, conservation easements, incentive
programs, or purchase.

Agreements and eas'ements should provide, as a minimum, basic
protection of existing topminnow habitat and access to the
sites by management agencies, and are strongly encouraged
over outright purchase of the habitats. If possible, such
agreements should also provide for management rights to improve
and enhance existing sites, and to eradicate Gambusia and other
non-native fishes.

Ownership of the privately owned topmiaaow sites is given in
Table 1. Some of the landowners are, at preseat, much more
likely to respond favorably to proposals for cooperative
agreements, and therefore, should be given priority. In
particular, Mrs. F. Sharp of the San Rafael Cattle Company
has shown a great deal of cooperation and interest in the
topminnow and should be approached in the near future about
an agreement on topminnow habitat in the San Rafael Valley.
Another strong possibility for a cooperative agreement exists
on Cienega Creek Ranch. Land along the creek was recently
purchased by Exxon Company which may be receptive to the
favorable publicity involved in an agreement to protect topminnow.
Because of the paucity of sites outside the San Bernardino .
National Wildlife Refuge for the Yaqui topminnow, the Lamberson-
Riggs Ranch should be approached in an effort to obtain an
agreement for topmianow habitat management oa Leslie Creek.

At present, only the San Bernardino Ranch has been identified
for public acquisition and that has been accomplished. Other
privately owned sites can best be protected via easements and.
agreements.
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1.32 Develop and implement habitat management plans for all existing
toominnow habitats.

As agreements with private landowners are reached, habitat management
plans should be prepared for all topminnow habitats. These plans
should establish goals and objectives for management of the
habitats (see 1.21).

2.0 Continue surveying waters in the Gila River drainage and the United
States portion of the Yaqui River drainage for undiscovered popula-
tions of topminnow.

The Gila River drainage and United States portion of the Yaqui
River drainage cover almost the entire south half of the state of
Arizona and,a large portion of southwestern New Mexico. Many of
the small springs, seeps, cienegas and other isolated aquatic habitats
in these drainages have never been mapped, much less surveyed for
topminnow. It appears likely, given their original widespread
abundance and the fact that populations continue to be unexpectedly

_ discovered (Johnson and Kobetich, 1968; McNatt, 1978; Rinne, et
al., 1981; Meffe, et al., 1982), that additional undiscovered
topminnow locations still exist. These locations should be
identified, protected, and added to the monitoring system.

2.1 Identify areas of high potential.

A brief survey of those people knowledgeable of southwestern
fishes yielded an ialtial list of high potential areas for
further survey for topminnow. These areas include: the San
Pedro River drainage south of Mammoth, Arizona; the headwaters
of the Redrock Canyon drainage; the San Carlos Indian Reservation,
particularly along the Gila River near Bylas; the San Rafael
Valley foothills; the east side of the Santa Rita Mountains;
the Santa Cruz River in Mexico, and the Swisshelm Mountains.
other likely areas may exist and should be identified.

2.2 Recommend means of surveying.

To facilitate the extensive surveying which is required, it is
recommended that much of the survey be conducted initially from
the air. Small aquatic sites which are difficult, if not Impossible,
to sight in other ways could be located, and sampled later.

2.3 Protect any populations found.

Any newly discovered populations of topminnows should be protected,
monitored and managed as outlined in section 1.0.
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3.0 Maintain stocks of Gila and Yaqui topminnow at Dexter National Fish
Hatchery.

Since the emphasis of the recovery effort for topminnow is the reintro-
duction program, and this program is dependent upon the availability of
large numbers of topminnow for transplanting, it is recommended that the
topminnow stocks be maintained at Dexter National Fish Hatchery until
delistlng of each subspecies has been achieved. Following dellsting
a reevaluation of the need for further maintenance of hatchery stock
should be conducted aad recommendations made. To reduce the problem
of inbreeding and to maintain genetic diversity, new individuals
should be brought into Dexter at least every other year and added
to the existing populatioa.

4.0 Reintroduce Gila and Yaqui topminnow into suitable sites within the
United States portion of their historic ranges.

While maintaining the existing topmlanow populations will assure
survival of the species, in order to restore the species to secure,
self-sustaining status aad remove it from the endangered species
list, it will be necessary to reestablish it into habitats throughout
its native range. For removal from endangered status, it is recommended
that at least 50 successful reintroductions of Gila topminnow occur,
and that Yaqui topminnow must be successfully reintroduced into all
suitable habitats on the San Bernardino National Wildlife Refuge.

4.1 Enter into cooperative agreements with public agencies for the
reintroduction of topminnow onto public lands.

Because of the potential restrictioas  of management options on
land and water uses involved in dealing with a federally listed
species, some of the multiple use land management agencies
have shown a reluctance to allow reintroduction of such species
onto their lands. To avoid such problems, the Forest Service,
Fish and Wildlife Service, and the Arizona Department of Game
and Fish signed a memorandum of understanding in September
1981 which declared reintroduced populations on National Forest
lands in Arizona to be.experimental,  and that existing water
uses at the reintroduction sites would not be limited or altered
by the presence of topminnow. These reintroductions are expected
to start in 1982. It is recommended that similar agreements
be negotiated to cover possible reintroduction efforts for
Gila topminnow in New Mexico and on BLM lands, and for Yaqui
topminnow on Forest Service lands. A number of potential
reintroduction sites have already been identified on public
lands in the BLM Safford and Phoenix Districts.

4.11 Develop evaluation criteria for site selection.

It is recommended that any site which meets the following
criteria be considered a potential site for topminnow
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reintroduction. The site must be within the probable historic
range of the subspecies; it must have permanent water; it
should be below 4,000 ft. elevation unless there is thermal
water; it must have shallow, vegetated waters; it must have
sufficiently good water quality to support a variety of
insect life aad vegetation; it should be protected from
major reoccuring flash flooding; and it should not have
land and water uses which might adversely affect the survival
of the topminnow. Referred sites should also be lacking
in predatory and competitive species, with preferably no
non-native fish species present; be relatively isolated
from human use and from the possibility of contamination
by mosquitofish; and should have some degree of thermal
stability. Size of the water is not a major factor, and
very small aquatic areas (<lm2) should be considered
if they possess 'permanent water of suitable quality.

4.12 SurveY,.evaluate

Extensive surveys should be conducted to select and prior-
~itize potential reintroduction sites so that the primary
reintroductioa effort,will occur in the most favorable
sites. Highest priority sites should have: permanent
water, no non-native fish, possess a barrier or isolation
against mosquitofish, and be thermally stable. Sites
which require habitat enhancement or removal of undesirable
species should receive a lower initial priority, but be

. considered for later stocking. Baseline data on the
characteristics of the site, the uses, and the habitat
condition should be recorded for each site selected for
reintroduction.

4.13 Prepare selected sites.

Remedial or enhancement actions which are necessary to bring
a selected site up to or above the standards set in section
3.11 should be carried out prior to the actual reintroduction.
Each selected site should be carefully examined and any needed
actions taken.

4.14 Transplant topminnow into the selected sites.

Following the selection and enhancement (if necessary) of
selected sites, topminnow should be transplanted into
those sites. Stocks of Gila topminnow should be obtained
from Dexter National Fish Hatchery. Stocks of Yaqui
topminnows should come from Dexter NM or springs on San
Bernardino NWR east of San Bernardino Creek. Each subspecies
should be reintroduced only into its respective historic
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range. Transplantation should be carried out when habitat
conditions are most favorable (April - June), and when
populations are abundant and reproducing.

4.15 Monitor the transplanted populations and their habitat.

Each transplanted population must be carefully monitored
to determine the success or failure of each population,
and the reasoas for the failure if it occurs. As with
the monltoriag of the natural populations, it is recommended
that a program be developed to assure continuity in the
moaitorlng and the collectioa  of a standard set of minimum
data.

4.151 Recommend timing, frequency, and duration of monitoring.

Reintroduced populations should be moaitored at
least once each year, in August/September, for 3
years following transplantation to determine
success in establishment and in reproduction.
After 3 years, monitoring should be reduced to
oace.every  other year, and should continue until
delistlag is accomplished. Following delistiag,
periodic monitoring should continue with each
populatioa being checked at least once every 5
years. All monitoring should follow procedures
discussed in 1.1. Stocked populations that have
failed should be evaluated for cause of failure,
and either reintroduced from nearby topminnow
sources of known purity or removed from further
consideration as possible stocking sites.

4.16 Prepare habitat management guidelines for topminnow reintro-
duction sites.

It is recommended that habitat management guidelines be developed
for the sites into which topminnow have been reintroduced.

4.17 Develop and refine a Topminnow Habitat Profile.

Because the present knowledge of the habitat requirements
of topmianow is rather incomplete, it is recommended
that during reintroduction efforts, a set of criteria
for use in selec,ting potential topmiaaow habitat be
developed. Data collected in site selection and in
monitoring of the transplants should form the basis of this
profile, with monitoring of failing transplants and analysis
of the causes of failure forming a major part. As the profile
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5.0

.

is developed, it will be used in evaluation of sites for further
transplants. It is recommended that the Fish and Wildlife Service
coordinate this action.

4.2 Obtain rights to reintroduce and manage topminnow on private
lands through cooperative management agreements, conservation
Gents, fee simple purchase, etc.

Much of the historic habitat of Gila topminnow is on privately
owned land. If this large segment of potential habitat for
topminnow reintroduction is to be utilized, it will be necessary
to obtain the cooperation and good will of the landowners.
Cooperative agreements with the landowners should be obtained,
allowing surveying for sites, introduction of topminnow, and
future habitat management. Following the establishment of
these agreements, the same procedure as outlined in section
3.1 should be followed.

Initiate and support further studies of the Gila and Yaqui topminnow.

The

5.1

5.2

5.3

following studies are recommended:

Study the mechanisms of topminnow-mosquitofish coexistence.

The mechanisms of and circumstances under which topminnow and
mosquitofish can coexist on a long term basis are poorly
understood. A better understanding of this phenomenon would
be helpful in the management of topmiaaows. Of particular
importance would be further study of the interaction of the
Yaqui topminnow and mosquitofish. This subspecies has not
been as heavily studied as the Gila and whether or not it is
as sensitive to mosquitofish predation is not entirely known.

Study the effects of the cannibalism on juveniles noted in
hatchery and laboratory stocks of topminnow.

Wild stocks of topminnow are not known to show cannibalism of
young in field conditions; however, it appears that such cannibalism
may be induced by overcrowding in laboratory situations (Meffe
1981). Topminnows at Dexter National Fish Hatchery appear
to have developed a cannibalistic habit, apparently from the
high density rearing conditions in the hatchery. It is important
to the reintroduction effort to study this effect and determine
its endurance in the wild and its effects on transplant success.

Study the relationships between topminnow populations and multiple
use management, particularly livestoc

The impacts on topminnows of many of the resource uses occurring
on lands bordering topminnow habitat is not very well known. Live-
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stock grazing, in particular has had a significant impact on the
riparian zoaes of several topminnow habitats; however, it is not
known to what extent this impact is reflected in the topminnow
populations. Because many of the future reintroductions will
take place on multiple use public lands, it would be valuable
to have a better understanding of the relationships involved.

6.0 Enforce all State and Federal laws protecting topmlnnow populations
and their habitat.

Both the Gila and the Yaqul topminnow are protected by the Department
of the Interior and by the State of Arizona, and the Gila topminnow
is protected by the State of New Mexico. All pertinent laws and
regulations should remain in effect until the species is delisted
and secure. All agencies and groups concerned with the topminnow
should be advised of the applicable regulations and their responsi-
bilities in upholding them.

7.0 Develop public support through an information and education program.

An aware aad informed public is a valuable asset in the protection
and recovery of any species and can provide support for reintroduction
efforts and can increase compliance with applicable laws and regulations.
Toward that end, a program should be initiated to provide and disseminate
information on topminnow  status aad recovery efforts.

7.1

7.2

7.3

Develop an interpretive program at the San Bernardino National
Wildlife Refuge and other public areas.

The primary reasoa for the acquisition of the San Bernardino
Ranch by the Fish and Wildlife Service was to protect and
restore the native fish fauna, including the Yaqui topminnow.
Therefore, it is recommended that an interpretive program for
the ranch be developed to provide informatioa on these species
aad to explain the importance and role of native species in
the ecosystem.

Develop a program of contact with and education of private land-
owaers .

Because the majority of presently existing Gila topminnow sites
are located oa privately owned land, it is important that the
landowner be aware of the fish, their biology and their value,
and that the agencies maintain a positive relationship with the
landowner.

Encourage the use of topminnow as mosquito control agents within
their historic range.

The current status of the topminnow as an endangered species

28



7.4 Prepare an information pamphlet. .

A pamphlet should be prepared providing information on the topminnow,
its biology, aad the recovery effort, for use in schools, public
groups, and as part of the San Bernardino National Wildlife
Refuge interpretive program.

7.5 Develon a slide talk.

A slide talk covering Gila and Yaqui topminnow, their history and
their recovery effort should be prepared for use in schools, civic,
conservatioa, and other groups, and in the San Bernardino program.

7.6 Provide information to the news media.

Press releases should be made to keep the pub$ic informed of major
events in the topminnow recovery effort.

7.7 Display populations of Gila topminnow at locations within
their historic range.

limits its present use in any mosquito control program. Some
use of topminnow in mosquito control may be possible under the
experimental population concept, if the introductions will further
the conservation of the species, and subject to limited protection
under the Endangered Species Act, as amended. However, when re-
covery has been sufficiently accomplished to result in dellsting,
a program should be initiated to encourage the use of topminnow
for mosquito control, rather than mosquitofish. This program
should be limited to historic range of the topminnow, with
careful controls to prevent the planting of topminnow outside
its range, and to prevent intermixing of the two subspecies.

Populations may be displayed for public information at
locations within historic range, such as the Arizona Sonora
Desert Museum and the Phoenix Zoo, as long as precautions
are taken to prevent escape into the wild.
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PART III - IMPLEMENTATION SGHEDULE

Priorities in column four of the implementation schedule are assigned using
the following guidelines:

Priority one (1) -

Priority two (2) -

Priority three (3) -

Abbreviations used:

Those actions absolutely necessary to prevent extinction
of the specles-

Those actions necessary to maintain the species' current
populatloa status.

All other actions necessary to provide for full recovery
of the species.

AGFD Arizona Game and Fish Department

USFS United States Forest Service

BLM USDI Bureau of Land Management -

NMGF New Mexico Department of Game and Fish

FWS USDI Fish and Wildlife Service

SE - Office of Endangered Species

LE - Law Enforcement

WR- Wildlife Resources

FR - Fishery Resources
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PART III - IMPLEMENTATION SCHEDULE
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PARTIV- COMMENTS AND RESPONSES

Letters of comment on this plan have been reproduced in this section,
followed by an outline of the responses made to each comment.

.
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Overall, the plan is well written and will  assist in
clarifying recovery procedures for the Cila and Yaqui
topminnows. Thank you for the chance to comment.

Sincerely

Director

BB:JEB:mk

Enc.
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Hr. Conrad A.
Assistant Rcg
U. S. Fish an
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Fjet
ional
d Wil
6

land
Director (AFF)

dl ife Service

A 1 buquerque, New Mex i co 87103

Dear Mr. Fjetland:

State of New Mexico-- AWR
‘.&p&-a

DEPARTtiENT OF GAME AND FISH

STATE CANE  COMMISSION

ED’.‘JAPD tAUNO.?. CHMaMAN

GALLUP

J W J O N E S

ACeUOllEROUE

BILL LITTRELL

CIMARRON

JAMS H nocr

SANTA FE

,
STATE CAPITOL

SANTA FL
b7S.Y

A p r i l  2 0 ,  1983

B.1 Attached is a copy of the “Age&y Review Draft Recovery Plan for Cila and Yaqui
topminnow, (Poeciliopsis occidentalis Baird and Gerard)“, with our editorial
commnts. The technical content seems accurate; however, the action plan is

B.2 poorly written and de-emphasizes recovery activities for the Gila topminnow in
New flex ice. We feel  that  the cr i ter ia  for  select ing reintroduct ion si tes are
unrealistic, at least for pot’ential habitats in New Mexico, and will postpone

B.3 the recovery process here. In addition, we did not riceive a copy of the sched-
u le  o f  p r io r i t i es , responsibtl ities and costs. This is one of the most important
parts of the plan, and it is critical that we have an opportunity to review this.

We are anxious to participate in the recovery effort for the Gila topminnow in
New Mexico, and we hope that you reconsider the plan in light of our comments.

If you or members of your staff have any questions about our comments, please
contact Michael Hatch at 827-9907.

Thank you for the opportunity to comment on this plan.
- -

Sincerely,

Director

fm
A t t .

RECD
w- Region ’.
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Uni ted 8
BUREAU OF LAND MANAGEME

ARIZONA STATE OFFICE

7400  VALLEY BANK CENTER

PHOENIX. ARIZONA  85073
t .SA,V~‘ilU

May 2, 1983 - -
2s

IN RLILY .L‘lm To

932)

Memorandum

To: Assistant Regional Director (AFF), FWS, Region II
Albuquerque, New Mexico

From: Deputy State Director, bands and Renewable Resources,
Arizona

Subject: Agency Comments: Gila and Yaqui Topminnow Recovery Plan
*.

We have circulated your agency review draft of the subject plan among
our field offices. Response has been very positive. We only have two
comments of any substance.

1 . The funding of monitoring efforts as detailed on p. 17
should not be borne by the land management agencies.
These monitoring efforts could be aided by BLM, but these
austere budgetary times will not permit us to provide direct
funding to other agencies for species monitoring efforts.

2. We suggest an addition to the recovery action plan section
which states "a number of waters on public lands in the BLM
Phoenix and Safford Districts have been identified as possible
release sites under the experimental population concept".

Thank you for the opportunity to comment. A status report on imple-
mentation of the,experimental  population concept would be helpful and
appreciated. We are especially interested in procedures.

cws REG 2
.,tCEIVED

REC’D
FWS-Resion  2

MAY.: - 1983
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United States Department of the Interior
B U R E A U  O F  L A N D  M A N A G E M E N T

NRW YcXICO STATS O~CICC
F.0. Box I..,

Santa CI. HKW Ycxlco a7me1

Mr. Conard Fjetland
Assistant Regional
Director (AFF)

U.S. Fish and Wildlife
Service

P.O. Box 1306
Albuquerque, NM 87103:

APR 14 198

Dear Mr. Fjetland:

The draft recovery plan for Gila and Yaqui topminnow was revi.ewed as
requested and no changes are necessary.

Please provide us with copies of the final recovery plan when they become
available.

Thank you for the opportunity in allowing us to review this plan and let
us know if we can be of further assistance.

Sincerely .yours,

--

44



United Stat& Department of the
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APR 2 8 1983
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Memorandum

To: Assistant Regional Director (AFF), Fish and Wildlife Service,
P.O. Box 1306, Albuquerque, New Mexico 87103

From: Regional Director
.

Subject: Review Draft Recovery Plan for Gila and Yaqui Topminnow,
(Poecilio sis occidentalis Baird and Gerard)(your letter dated
M&3-)

The subject biological portions of the report are excellent, but
discussions on administrative, agency participation, and funding
problems are inadequate. We suggest that the followi,ng topics be
addressed:

1. It is not mentioned if a recovery team exists.

2. A more detailed outline discussing possible agency participation
(in its area of expertise) would be extremely helpful. Also, a

. time table would allow agencies to coordinate, plan, and schedule
their input.

3. Funding options should be discussed. Will all the funding come
from Fish and Wildlife Service (FWS) or will it be a joint funding?

We noted no other deficiencies or errors significant enough to comment
on.

RECD
Fws-:?qicn 2
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Soil Room 3008 - Federal Building
COflSerVatiOn 230 North First Avenue
Sewice Phoenix, Arizona 85025

March 28, 1983

Assistant degional Diktor (AFF)
US Fish and Wildlife Service
P.O. Box 1306
Albuquerque, NM 87103

.
Gentlemen:-

We have reviewed the enclosed draft. It is being returned to you with
no comments.

Sincerely,

Verne M. Bathurst
State Conservationist

Enclosure.
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E.l

United States
Depaftment  of
Agriculture

Forest
Service

R-3 517 Gold Avenue, S.W.
Albuquerque, NM 87102

3ae MAY 0 5 1983 _
.-Rb-

l-

Mr. Michael 3. Spear, Regional Director
U.S. Fish and Wildlife Service
P.O. Box 1306
Albuquerque, NM 87103
L

Dear Mr. Spear:

We have reviewed the draft recovery plan for Gila and Yaqui topminnow ahd offer
the following for your consideration.

1. Parts la and 2a of the recovery objective on page 12 need clarification.
"Attempts" is far too vague. We suggest a firm target date for securing natural
or reclaimed populations and an alternative date if.populations on private lands
cannot be secured by this target date.

We are optimistic that the 1982 and scheduled 1983 stocking effort will achieve
objectives under item B. In addition, we are committed to securing the one
natural and the one prior existing reclaimed population on National Forest
System lands.

E.2 2. Will any newly discovered populations of Gila topminnow count toward
items la and 2b once they are secured? We feel that all stable populations
should count, and this should be reflected in the plan.

E.3 3. What is the role of New Mexico in the recovery effort for Gila top-
minnow?

E.4 4. The recovery objective for the Yaqui topminnow should reflect specific
objectives as with the Gila topminnow. In addition, what are the roles of
private, State, and federally administered historic habitats in recovery?

E.5 5. Item 3.13, page 23, calls for preparation of habitat management plans
for all sites selected for topminnow reintroduction. We disagree that detailed
habitat management plans are needed for reintroduced sites. This item is not
addressed in the Memorandum of Understanding (MOU) nor in the management plan
developed pursuant to the MOU. We would be unable at present work force and
funding levels to undertake such an endeavor and do not see that this step is
essential to recovery. Perhaps management objectives could be achieved 'through
the development of mutually agreeable habitat management quidelines that would
apply broadly without specific reference to individual sites.

E.6, 6. Add item 7.7 "Evaluate and, if appropriate, initiate private landowner
incentive programs."
States.

Similar programs have been successfully initiated iwome
m REG2
RECE~VEO

,' s
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E.7

Michael Spear

7. The elevations for Rio Yaqui populations 13, 14, 15, 16, and 17 in
table 1 are in error.

We are very encouraged with the Gila topminnow program and would welcome the
opportunity to discuss these comments with you and your staff. We appreciate
the opportunity to comment on the plan.

Sincerely,

~ovE~A2~P4+
Deputy iegional Forester
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Forest
Sewice

t I * mluz’3p. xc-=
1 CpordiIMor

Rocky Mountain Forestry Sci.enr&~rmt.
Forest & Range
Experiment Station

RWYIO: 4210

DU: October 22, 1913II.3

Jerry Stegman
Acting Regional Director
U.S. Fish & Wildlife Service
P. 0. Box 1306

LAlbuquerque,  N.M. 87103
-.

c. -- . . .) .’

-..:-

9
‘-u--4-.

Dear Jerry: ..-s... __.

.l

I have gone over the technical draft of the Gila-Yaqui topminnow recovery plan
and find it well written, comprehensive, and If implemented should lead to the
delisting of this now endangered fish. I think it Is important to do both
"subspecies" in one package. One criticism, the elevations might be changed
to meters and distances from miles to kilometers.

In light of the fact that recovery is well underway (113 in stepdown plan) it is
important that guidelines be set down for monitoring these introduction sites
and more importantly that the monitoring be instituted. 'If we can not recover
this species, we will be hard pressed to accomplish recovery with other endangered
and threatened species of fish.

Thanks for the opportunity to review and comment.

uJOHN N. RINNE
Fishery Biologist

Enclosure
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Dr. James E. Johnson
U.S. Fish h Wildlife Service
Office of Endangered Species
P.O. Box 1306
Albuquerque, NM 87103

Dear Jim:

I offer the following comments concerning the Technical Review
draft of the Gila and Yaqui Topminnow Recovery Plan.

Two successful introductions of Gila topminnow were over-
looked. The introduction in Seven Springs Wash at Seven Springs

G.l (T7N RSE Set 9) was accomplished February 29., 1980. To date,
this introduced population is stable and maintains a relatively
large size. In addition, Tule Creek (TSN RlE Set 29) was re-
stocked on September 30, 1981. This population is also stable
and large in size. Both of these efforts were accomplished by
Arizona Game and Fish Department personnel.

Requirements set forth in the step-down outline for down-
listing and delisting leave me somewhat confused. I am referring
to the requirement for protection of the remaining natural popula-
tions still in existence.

As you will recall, a Memorandum of Understanding (MOU)
signed and agreed upon by the U.S. Fish and Wildlife Service, U.S.
Forest Service, and this department set forth specific require-
ments for the down and delisting of the topminnow. The protec-
tion of naturally occurring populations was not one of those.
The MOU spoke to introduced populations only.

It is impractical to require protection of populations on ms REc

private land. The landowner will be more than unlikely to R E C EI V E

G.2 accept such a cooperative agreement as the draft recovery plan
specifies. Protection of those populations should not be a OCT 22’1
requisite to removal of the topminnow from listing under the
Endangered Species Act, as amended. SE

It is practical, however, to pursue protection of natural
populations on public land: i.e., U.S. Forest Service, but what
of the MOU requirements for down and delisting when considering
the position of the U.S. Forest Service? The Forest Service agreed
to allowing this department to stock topminnows into waters on



Dr. James E. Johnson -2- October 20, 1982

national forests as long as the U.S. Fish and Wildlife Service did
not preempt other uses of the water.

In light of the MOU, I seriously doubt the concurrence of the
'U.S. Forest Service with protection of any natural population as
an additional requirement for recovery of the species. After
all, the Forest Service did stick its neck out in recognizing
the MOU concept as a vehicle for the topminnows' recovery.
We all did!

Thank you for the chance to comment. If I can be of further
assistance, do not hesitate to call.

Sincerely,

Bud Bristow, Director

Fisheries Branch
JEB:mk
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H.4

H.5

H.6
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ARIZONA  STATE
UNIVERSITY
DEPARTMENT  OC Z O O L O G Y

September 29, 1982

' Mr. Jerry L. Stegman
Acting Regional Director
U.S. Fish 6 Wildlife Service
P.O. Box 1306
Albuquerque, New Mexico 87103

Dear Mr. Stegman:

-: . .._.
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Enclosed is my critical review of the recovery plan draft for Gila and
Yaqui topminnows. You will find specific comments, regarding both
.contextual and editorial correction, written throughout the draft. More
general comments are discussed here, point by point.

1. The group at ASU has been using "Sonoran topminnow" for this species,
rather than splitting into sub-specific common names. Justification is
provided by Hendrickson et al. (1981).-s You may want to follow this
protocol.

2. I believe that "topminnows", rather than "topminnow", is the correct
plural form (eg.- "Two fox were seen." vs "Two foxes were seen.").
Although this. is a minor point, it is distracting throughout the document.

3. There are several conceptual errors regarding the Bylas populations.
First, there are three separate springs at Bylas (including Salt Creek).
One has only topminnows and is secure. Salt Creek has a few topminnows
in the source, but swarms with mosquitofish downstream. This system was
not renovated.
spring.

The other spring had both species and was renovated this
Mosquitofish were drastically reduced, but not eliminated.

4. I believe there should be stronger emphasis on complete and immediate
cessation of mosquitofish stocking and bait use. If these actions continue,
your whole program cannot avoid eventual collapse, since it is only a
matter of time until mosquitofish gain access to every locality. Rampant
and indescriminant  spread of Gambusia must stop if these other (costly)
actions are to succeed.

5. There is a basic misunderstanding of the effects of flooding on
topminnows, and flooded systems are often portrayed as "bad". In fact, the
topminnow is a desert fish and has survived for thousands of generations in
desert floods. Gambusia, on the other hand, is repeatedly devastated by
flooding, and I have demonstrated that flooding may be an important factor
in coexistence of these fishes (DFC meeting, 1981; also manuscript in
preparation). In essence, flooding is not bad, if it is moderate. Severe
flooding, of course, will remove any fish from a habitat.
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H.7 6. There is also a misconception regarding potential renovation of sites by
removal of Gambusia, as this is a near impossibility in most localities. At
Bylas, the simplest habitat involved, renovation was unsuccessful. Similarly,
repeated poisonings elsewhere in the U.S. (over a period of years) have
failed to remove mosquitofish (Minckley, pers. comm.) and it certainly will
not work in some of the larger habitats, such as Sharp Spring. Additionally,
I doubt that you could get permission from the landowner, and I also believe
this particular venture to be biologically unsound, as a large population
of topminnows coexist with mosquitofish and should be left alone unless a
definite decline is noted. In sum, the section on renovation of natural
localities needs serious reconsideration - at the present time, it is naive.

H.8 1. Field monitoring of introduced populations should be vigorous. There is
the potential here, from stocking efforts, to gain a tremendous amount of
information on the biology of this species, particularly in the area of
population growth in different environments. Carefully-controlled field
data collections will provide not only basic information for this species,
but can also be used in general ecological contexts and thus be brought to
the attention of more than just a few endangered fishes biologists. The area
of monitoring, I feel, should receive high priority and be soundly and
rigorously conducted.

In this context, I believe that the Sonoran topminnow, and its recovery plan,
will seme as a model for future recovery efforts with other species.
Certainly, more is known about this fish, and it should be easier to delist,
than any other species. .As such, efforts put into this recovery program
will go a long way toward other endangered species programs, both biologically
and politically. Thus, strong efforts in monitoring, and production of solid
ecological data, will demonstrate the capabilities and potential scientific
benefits of such programs.

Overall, I believe that the enclosed document is a good start toward a recovery
plan, but each point outlined here and in the draft should be addressed. I
feel that clarification of these points will produce a more solid recovery
plan.

Thank you for the opportunity to express my opinions in this matter. Please
do not hesitate to contact me, should you desire any further information.

Sincerely,

Ph.DyCandidate
Zoology

GKM:nm
Encl.
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Regional Director
U. S. Fish and Wildlife
P. 0. Pox-l.306
Albuqwque,  New Mexico

Deiz sir:

A R I Z O N A  GAPHE

.z222 W&$&-y 6fL4

Service

87103

& FISH

LA V!R
-Ail!?:,

-LE -
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~FILEE
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TheGilaandYaquiTopmimow DraftRecoveryPlanhasbeenrevisedby WE
our s&&f and was found to be well written and technically accurate.

&wever, the criteria established for downlisting of the Gilatopmirmow
are still of concern to us. On page fourteen, criterion la recomxnds  that
securment from m-native fish invasion and protection of habitat be

I.1 accomplished. We suggest that due to the poteritially  difficult task of
protecting toprninnaw habitat on private lands and in light of the
kkxmrandmofUnd&standing  (mu) for reintroductions oh USFS lands, criterionla
should read as is but delete 'I... and through protection of the habitat by
managemnt plans, cooperative agreeumts, land acquisition, or other means".

Criterion 2a,whilenotin agreemntwith  theMXJ, should remin
unchanged. It is necessary to protect existing natural populations in order

1.2 to maintain genetic integrity of the species. Thus, delisting should -kxAxk
an assurance that natural populations will be protected.

In the impleumtation schedule, the kkona Game and Fish Deparmt
is listed as one of the agencies responsible for remval of Gaubusia affinis
fran Bylas Spring and Salt Creek. Both of these sites are o?i?i~
Apache IndianResemation, wherewehavenomanagexntjurisdiction. The

1.3 responsible agency other than USPWS, Region 6 should be listed as the Bureau
of IndianAffairs and/or&e SanCarlos ApacheTribe.  The ArizonaGame and
Fish Departmen t should, however, be listed in column 9 as an interested agency.

Thank you for the opportuqity  to cammt on this draft recovery plan. We
trust our cmmants will be of assistance in finalization of this docment.

SE

8B:TBJ:rag

cc: Regional Director
USFS
Albuquerque, New Mexico

An EQUAI 00Pw1unw *91y*
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mNEY AWAYA

DlRLtZOR AND SLCIIET*RI
10 TNL  COYYlSslON

HAROLD C OLSON

State of New Mexico

O c t o b e r  5, 4383 -::,::;‘“-”

:4r. M ichae l  Spear ,  Reg iona l  D i rec tor
U .  5. F i s h  a n d  Wildlife S e r v i c e
P .  o .  60~ 1306
Albuquerque, New Mexico 87103

D e a r  :4r. S:>ear:

We have completed our review of thz Draft Gila and Yaqui Topminnow

Recovery Plan. It aopearr  tha t  few of  our  prev ious  co:rments  h a v e  b e e n- ‘)

J.1 i n c o r p o r a t e d  i n t o  t h e  p r e s e n t  v e r s i o n  o f  t h e  p l a n . The action plan
\-

J . 2  n a r r a t i v e  r e m a i n s  p o o r l y  w r i t t e n , and our edi toria I comments are .enc losed

for  your  cons idera t ion .  However , overa l l  the  p lan  seems to  conta in  the:

necessary  e lements  for  the  recovery  and  eventua l  down- l  isting of the

species. A l though the  oppor tun i t ies  to  es tab l ish  popula t ions  o f  the

Gi la topminnow in New !lexico arc few, we are  hopefu l  tha t  recovery

a c t i v i t i e s  h e r e  w i l l  ~SSUIIIC h i g h  p r i o r i t y .

In  the  fu ture ,  p lease  permi t  us  30  work ing  days  to  rev iew and e d i t

repor ts  such  as  th is , a s  t h e  e i g h t  d a y s  p e r m i t t e d  f o r  t h i s  w e r e  i n s u f f i c i e n t .
-

Sincere ly ,

D i r e c t o r

vm
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United States Department of the Interior
BUREAU OF LAN0 MANAGEMENT

pN‘,ENIX  OtSTnlCT OFFICI?
2929 WEST CLARENOON AVENUE

PWOENIX,  ARIZONA 05017

1N REPLY REFEX To

6500 (023)

Memorandum

To: State Director (932)

From: District Unager, Phoenix

Subject: Review of USFWS Cila and Yaqui Topminnov
Draft Recovery Plan

The Toptainnow Draft Recovery Plan (TDRP) was revieved for accuracy
of content and feasibility of recovery proposals at the request of
John Castellano, State Biologist. The TDRP outlines important
actions needed to ensure the survival ol both topminnow subspecies
and subsequently result in their total recovery, i.e. delisting.
This will be accomplished by protecting  existing natural topminnov
populations and introducing topminnov into other suitable sites
within their historic range. The latter can only be-achieved with
the mutual cooperation of state and Eederal management agencies
and is now authorized under the Endangered Species A'ct as amended
by Public Law 97-304, Sec. 1Oj (October 13, 1982). Under the
provision of the new amendment, transplant populations are designatai
as experimental with no declared critical habitat. Existing resource
uses cannot be interrupted and management options will not be re-
stricted by experimentally introduced listed species. Both down-
and delisting criteria have been established within the TDRP. The
TDRP is considered the first interagency unified action to vork
toward total recovery of the species. All life history and distri-
bution information is considered accurate, with-few exceptions, and
the proposed actions are workable solutions to the problem. The
folloving are specific comments and corrections. to the TDRP. Pas;e
numbers are followed by paragraph or section numbers in parentheses.

S(S), 6(Table l), and ll(3). One additional population of Gila
topminnow exists in Cow Creek (Yavapai Co., T. 8 N., R. 1 W., SXW,

K.l Sec. 25, elevation X.55 ft.), in the Aqua Fria drainage. The popu-
lation was apparently stocked in September 1981 on private land
which is currently Eor sale. Sumbers are abundant and stable.
Topminnow coexist with Agosia chrysogaster  In Cow Creek which arc
also described as abundant and stable.
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Both species have survived major winter and summer flooding. Limited
physicochemical  data is available. The following information was
developed from a single grab sample on 2 July 1983, 1105h by W. G.
Kepner (BLX) and P. C. Glinski (AGPD).

Water temp.

2 (mg/l)
EC (umho/cm>
Orthophosphate (mg/l)
Nitrate-nitrogen (mg/l)
Sulfate (mg/l)
Hardness (mg/l as CaCO3)
Total  Alkalinity (rag/l as CaC03)
!-!ean depth
r\iean velocity
Total discharge
Sample appearance
Substrate type
Riparlan community type

23.9. c
7.7
8.5

675
0
0.2
3 4

3.5 2
280
0.15 m
0.24 f/s
0.14 cfs . ,
clear
sand/rubble
Goodding willow/mesquite

56)  l The Cocio Wash population was once threatened by overutilization
by livestock and introduced green sunfish. The actual elimination of

K.2 that population resulted from two back-to-back mine spills from the
ASARCO Silverbell Copper Mine, not flooding. Topminnow populations
are generally considered compatible with periodic flooding (see pg. 9(1
of TDRP).

Ll(3) and 31. Collins et al. should not be cited as in press. Impact
K 3 of flooding in a Sonoran Desert stream,___  _ including eliznation of an

endangered fish population (Poeciliopsis o. occidentalis, Poeciliidae)
was published by J. P. Collins, C. Young,-J. Howell. and W. L. Xincklev
in 1981 (The Southwestern Naturalist 26<4):415-423):

12(l), 6b(ll), and 26(3.14). Boyce Thompson Arboretum was discovered
R-4 to be contaminated with mosquitofish (Gambusia affinis) by W. G. Kapner

and J. E. Brooks (AGPD) on 21 July 1983. No fish stockings from the
arboretum should be considered until mosquitofish have been fully
removed.

19(1.0). Reference to the 13 existing topminnow habrcats versus the
R.5 9 topminnow localities 5(3) is confusing. Reference to natural

topminnow population numbers should be 'changed for consistency.

24(2.0). We concur that additional undiscovered topminnow populations
probably exist along the San Pedro and Gila rivers. Although Little
ur no T/E fish inventory information is available, suitable habitat,
i.e. artesian wells and springs, are known to exist along both druinages.
Mutual cooperation between state (AGFD) and federal (BIA. BLY, FWS)
management agencies vi11 be necessary to complete topminnow surveys.
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K.6 26(l). ( >lm*) should read (( lm').

27(3.151). Reintroduced populations should also be initially
monitored in April tO.e,ypluate overvinter survival. Periodic

K=7 monitoring could later be reduced to August/September sampling
to evaluate reproductive success.

27(3.17). The BU Phoenix District has recently evaluated 30
localities for topminnow introduction as mitigation for the Cocio
Wash population. More than 18 parameters (water temperature, pH,
dissolved oxygen, specific conductance, orthophosphate, nitrate-

K-8 nitrogen, sulfate, hardness, tutal alkalinity, substrate type,
bank type, mean depth, mean velocity, total discharge, elevation,
periphyton, macrophytes, and riparian coarnunity  type) were measured
at each locality for purposes of site evaluation, selection, and
multi-variate statistical modeling. We recommend using similar
criteria in the Topminnow Habitat Profile,to determine topminnow
habitat requirements, develop continuity in monitoring, and
standardize introduction site evaluation/selection.

30(7.3). A pamphlet should be prepared providing information on

the topminnow. its biology, recovery efforts, and interaction vith
K*g mosquitof  ish for use by state and federal public health services

that utilize Gambueia for mosquito abatement.

30(7.8). We recommend petitioning the Arizona Game and Fish
Department to remove mosquitofish (Gambusia affinis) as a legal
baitfish in the state of Arizona. Gambusia predation has resulted

K.lOin decline and local extinction of topminnow in several documented
localities. Removal of Gambusia from the legal state baitfish
category may alleviate indiscriminate transplanting of mosquitofish
via bait transfers.

36(02). BL.N has minimal law enforcement capabilities and gonerally
K.llis not construed as an enforcement agency. Therefore, we recommend

removing BL!'4 from Other Responsible Agency under this category.
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United States Department of the Int
BUREAUOFRECLAMATION

LOWERCOLORADOREGIONALOFFICE
P.O.BOX427

BOULDERCITY,NEVADA89005
54A

SEF 16 1’383

Memorandum

To: Regional Director, Fish and LJildlife  Service, P.O. Box 1306,

8'

Albuquerque, New Mexico 87103

From:@ Regional Director
.

Subject: Gila and Yaqui Topminnow Draft Recovery Plan (ycur office
memorandum dated August 30, 1983)

We have reviewed the subject documen t and find no conflict with Bureau

of Reclamation activities. The document is adequate for the purpose

intended and we found no deficiencies or errors significant enough to

comment on. .
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Mr. Michael J.  Spear,  Regional Director
Ij.S. Fish and Wildlife Service
P.U. B o x  1306
Albuquerque,  NPW NC*X  ~CCI 87 1011

L

Dear Mr.  Spear:

We have reviewed your draft  Recovery Plan t’or the Cilri and Yaqui ‘l’opminllow
and have the following cumm~?nts.

We  fee l  there  st i l l  may  be  poss ib l i t i cs  to  re introduce  Ynqui  topminnow  witllin

L . l
the  Ynqui wntersticd on the C o r o n a d o  National Forest n n d  l,crhaps otllrr  s i t e s
outside the San Bernardino Keiuge. This needs to be addressed under Item 3.1
on page 17.

W e  bellevc  t h a t  I>rotccting  tlw genetic  diversj  t y  01~ the spcc*ics  c*ould  IX* er hitnf-:cd3

L.2
by  s tock ing  addi t ional  s i tes  wi th  o ther  gcnctic  sour(‘es and/or  introduct ion  uf
s t o c k  F r o m  o t h e r  suurces into reestablishc!d s i tes . IT g e n e t i c  d i v e r s i t y  i s  a
major concern, w e  suggest  that the question of ::enetic d i v e r s i t y  i n  the tlaturarb
populations be-addressed as a study under Item 5.0 on page 17.

‘\

L.3

We are  d is turbed  that  the  goa ls  and  ob jec t ives  lor duwnliscing  .?nd delistirlg
have been u,udified  Erom the Memorandum of Understanding (PlOti). We agree  with
and  support  the concept that the natural klopulations  represent an important
component of reC(JVery clnd should receive priority in management. Iiot.:ever  ,

btx;~u~~ o f  tlie ownersllip  status, t h e  a b i l i t y  t o  p r o t e c t  a n d  manage  Lhcisr :nnv
:Icvcr cxis t . ‘l’l,creEorc, r e c o v e r y  shuuld  not IiinKe o n  t h i s  p o i n t . JI’ Lilt2
n a t u r a l  populatiuns  arc  lost , does  th is  mean that  the  spec ies  could l:c\:cr  be
downlistcd  o r  iclistcd? W C lccl t h e  r e c o v e r y  goa i t s e l f  needs to l>e r e -
e x a m i n e d  a n d  :i r e a l i s t i c  t i m e  frame estnblislicd  lor s e c u r i n g  tllc fti::lli;lilt ;“)p-
ul;ltions  i n  Itern I..(1 o n  pngc: 15.

If the natural populations cannot be secured in a reasonable amount of  time
(S-10 years) , t h e n  dclisting c r i t e r i a  s h o u l d  b e  hasrd  solely un the  sur=riv:lbilit::
o f  tIlti rrcst:~I~lisllctl popuL;lt i o n s .

Net w i t h s t a n d i n g  tllc ;1bove, W C  urge  tI1aL t h e  U . S . F i s h  ;Lnd Wi ld l i f e  Scrvicc
continue to attempt to Sccure  and protect the natural population:; on private .:
lands. The  1:orest  Service w i l l  w o r k  wittr y o u  t o  Jecure  t h o s e  natural par- cT
ula tions :~n :;:I cion;~.t Forest S y s t e m  LxGs.

.L,..I _
‘Thc! la’urC*sc  SC rvice Isis ;I s t r o n g  curnfni  tmc:nt tc~ ,Issisc  i n  I’1.tL I rc~uwf y (11
tllcsr spccitis  whert: uppurtunitirs  rsist. ‘Tl~e stc,cking elf u v e r  1 0 0  si tcs on iE
Natiuwrl l:uresc 5ystcm  l a n d s  i n  t h e  p a s t  .! years dcmonstr3tcs  c t i i s  ~,~mn:icrlient
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Michael J. Spear 2

to recover the.Glln topminnow. We would hate to see this enthusiasm blunted
by the Imposition of unrealistic or unachievable objectives.

We appreciate your consideration of these comments in preparing the final
recovery plan.

Sincerely,
f. pdb*--..

/,;MiES C. OVERBAY7 L &L* &i*,.

/
'-' Deputy Regional Forester
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M.l

M.2

M.3

United States Department of the Interior RD-
ZDRD-

t.ISIl ANI) WII III II.1 31 KVli I -AA-
J.d.FF --

WASlIINt;ION. I)(’ ?Il.‘-lO -. * \ ‘,q-i

In Reply Refer To:
FWS/OES

Memorandum

To: Regional Director, Region 2 (ARD/AFF)
I). ' 'I 'Of? ,a* e

From: Director

Subject: Gila and Yaqui Topminnow Recovery Plan - Agency Review Draft

We ha;e completed our review of the subject plan. On August 30, 1983, you
submitted a revised agency review draft. Since our comments on the earlier
draft still pertain, the earlier draft is attached (Attachment 1). Additionai
comments on the revised draft will be found in Attachment 2. The Region should
be commended on producing an excellent plan. .

Most comnents may be found in the margins of the attached text. The Region
should note that the relationship and importance of the Mexican populations of
both species should be addressed, as their status in Mexico will relate to their
eventual delisting. The Region should also understand that "attempting" to
protect natural populations does not qualify as acceptable.downlisting criteria.
Downlisting criteria will be based on protection accomplished, not protection
attempted.

We are hopeful these comments will assist you in preparation of the final plan.
If you feel that any of these comments do not warrant revision of this draft,
please respond in writing. Upon Regional Director's approval, please provide us
with a copy of the signature page. Also, please rettirn 25 copies of thz printed
plan when it is available. ,'

Attachments
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REPLIES TO COMMENTS

A.1 Added

A.2 Corrected

A.3 The preferred time for transplanting topminnow populations varies
with elevation, and lower elevation sites may need to be stocked
slightly earlier than May.

A.4 Recommendation incorporated into plan.

A.5 Recommendation incorporated Into plan.

A.6 Appropriate changes made.

B.l Appropriate changes made.

B.2 New Mexico historically contained only a small and peripheral portion
of the range of the Gila topminnow. The criteria recommended in the
plan for selection and prioritization of topminnow reintroduction
sites were developed using the best biological information available
and are essentially the same as those developed separately for the
joint Arizona Game and Fish Department/U.S. Forest Service/U.S.  Fish
and Wildlife Sentice Gila topminnow transplant program. The placing
of sites which presently contain exotic fishes into a lower priority .
catagory was not intended to discriminate against sites in New Mexico,
but was simply a biologically sound decision, particularly considering
the low success rate in the past for removal of exotic fishes. The.
criteria were developed to assure that the sites with the highest
probability of success and requiring the least expenditure of time
and money were give first consideration, with other sites receiving
lesser consideration. These priorities are intended to give the
species and the transplant program their best chance at success.
Recovery objectives apply throughout the historic range of the species;
however, It is true that Arizona, as the largest and only remaining
portion of the range, receives greater consideratioa. The species
can be fully recovered entirely in Arizona. Topminnow reestablishment
in New Mexico is desirable, but is not essential to the species'
recovery.

B.3 The Implementation Schedule (Part III of the plan) was sent out for
review during the second review of the Agency Draft of this plan.'

C.1 The statement in question was removed.

C.2 Added

63



D.l No recovery team exists for Gila and Yaqui topminnow. A statement
to that effect was added to the plan.

D.2 See response to 8.3.

E.l Recommendation incorporated into plan.

E.2 Yes, newly discovered populations count toward recovery. This
recommendation was incorporated into the plan.

E.3 See response to B-2.

E.4 The down and delisting criteria were changed to be more specific. On
privately owned historic habitats conservation of the habitat is at
the discretion of the landowner; on State controlled habitats the
State game and fish agency is unusually responsible; and on Federal
lands the responsible land management agency is required by law to
promote the conservation of endangered or threatened species on all
lands which they administer.

E.5 Recommendation incorporated into plan.

E.6 Recommendation incorporated into plan.

E.7 Corrected

F.l It was felt that miles and feet better fit in with other documents
on topminnow recovery. .

G.l Added.

G.2 The Memorandum of Understanding between the Arizona Game and Fish
Department, the U.S. Forest Sewice, and the U.S. Fish and Wildlife
Service sets up downlisting and delisting criteria based on reintro-
ductions of topminnow onto Forest Service lands, with the specification
that this MOU " . ..does not pertain to management of remnant wild
populations of Gila topminnows presently surviving on NFS land...."
and that the criteria "...assume  no changes in these wild populations."
However, because of the difficulty of securing topminnow populations on
privately owned lands; the dellsting criteria were changed to place
a time limit on the attempted protection of those natural populations.
Five years after the first reintroductions under that MOU (19821, any
natural populations not yet secured will be eliminated from consider-
ation in delistlng.
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H.l Appropriate changes were made.

H.2 The species is shown on the U.S. Fish and Wildlife Services' list of
Endangered and Threatened Wildlife and Plants as Glla topminnow.

H.3 Corrected

H.4 Information incorporated into plan.

H.5 Recommendation incorporated into plan.

H.6 Information incorporated into plan.

H.7 Past attempts to remove Gambusla affinis by use of poisoning have
generally been unsuccessful. However, since removal of Gambusia
is of paramount importance to topminnow survival, we feel that new
techniques, including use of toxicants and other methods, plus careful
attention to details has the potential for success in at least some
of the habitats., We agree that Sharp Spring is a large complex habitat
and removal of Gambusla there is probably neither necessary or feasible.
Such correction was made in the plan.

H.8 The monitoring of reintroduced populations recommended in the plan is
the minimal effort acceptable. Any opportunity to expand this monitoring
should be utilized.

I.1 Because of the existing l%XJ for reintroduction onto USFS lands, the
protection of the existing natural population has been entirely
deleted from the criteria for downlisting.

I.2 Because of the MOU and because of USFS objections to using protection
of the existing natural populations as a requirement for downlisting,
the criteria for downlisting were changed as explained previously in G.2.

I.3 Appropriate changes made.

J.l Previous New Mexico Department of Game and Fish comments and the
responses to those comments are located at B-1, 2, and 3. Of the
editorial comments referred to in B.l, 48 out of 92 comments were
incorporated in the draft which this letter reviews. The 44
remaining comments were not incorporated for the following reasons:
25 style, wording and organizational changes which were felt to be
unnecessary or to reduce readability; 2 comments which mistakenly
requested a change in the spellirrg  of Arivaca Creek to Aravaipa;
6 comments which conflicted with comments of other agencies;
6 comments which requested changes in content with which the
Service did not agree; 2 comments which were not incorporated for
reasons set forth in B.2; 1 comment which recommended establish-
ment of a topminnow population outside of historic range (Rio
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Grande Zoo); and 2 comments which recommended participation of
the New Mexico Department of Game and Fish in managing existing
natural populations, all of which are located in Arizona.

5.2 These additional comments are essentially the same as the unlncor-
porated comments mentioned in response J.l. Eleven of these 45
comments were further incorporated into the final draft.

K-1 Added.

K.2 Corrected.

K-3 Appropriate changes made.

XC.4 Information incorporated into plan.

K-5 Recommendation incorporated into plan.

K-6 Corrected.

K.7 Because of the wide fluctuation in topminnow numbers in the spring,
it is felt that population surveys in aprll would provide misleading

data.

K.8 Griterla for the Topminnow Habitat Profile will be developed as
part of the recovery actions.

K.9 This pamphlet is already recommended in item 7.4

K.10 Recommendation incorporated into plan.

K.ll Because BLM lands, regulations, and policies are pertinent to several
topminnow recovery items, it was felt that BLM has direct or indirect
responsibility in proper law enforcement.

L.l Recommendation incorporated into plan.

L.2 Genetic diversity maintenance in the stocks at Dexter NFR is already
addressed in item 3.0. Work on topminnow genetics is presently
conducted by Robert Urijenhoek at Rutgers University.

L.3 Recommendation incorporated into plan (see response 1.2).

M-1 Appropriate changes made. ,

M.2 It is unlikely that any of the Gila subspecies is still remaining
in New Mexico. The Yaqul subspecies is still widespread and abundant
in Mexico. Both of these items are addressed in the introductory
portion of the plan. The Mexican populations of the Yaqti subspecies
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are not being considered in the criteria for down- and delisting
because of their total lack of protection, the rapidity with vhlch
they can be eliminated, the difficulty in monitoring their status,
and the recent introduction of Gambusla affinis into the Rio Yaqui
system.

M.3 Recommendation incorporated into plan. '
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